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Responsive microgels are among the most studied polymeric systems of the last decades. The N-
isopropylacrylamide (NIPAM) monomer can be readily cross-linked during synthesis to obtain polymer 
microgel particles with a size that can be controlled in the range 100-1000nm. The vast interest stems 
from the fact that the polymer is thermosensitive with a lower-critical solution temperature of 
approximately 32°C, which is close to physiological conditions. The well-defined shape and size of a 
colloid provides control over the microstructural length scales and response times while the polymeric 
nature offers physico-chemical control parameters 
that can be sensitive to external stimuli.  
 
The present work reports on groundbreaking 
advances in the study of these nanoscale materials. 
We employ, to our knowledge for the first time, 
dSTORM superresolution microscopy to study the 
internal density profile and shape of microgels 'in-
situ' - meaning in their natural state in solution. As 
we demonstrate this allows us to monitor 'live' the 
change in microstructure across the volume phase 
transition when particles are swelling and deswelling.  
 
Moreover we can observe shape changes, such as 
faceting, in dense microgel systems where particles 
are compressed by the presence of its neighbours.  
This is all but impossible with other nanoscale 
imaging techniques used to date (AFM, Cryo-TEM). We demonstrate that the idensity profiles obtained for 
individual microgels are in quantitative agreement with static and dynamic light scattering results [1].  
 
We believe our work is pioneering and will set the stage for many more applications of superresolution 
microscopy for the study and characterization of nanoscale polymeric systems including microgels with 
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Figure 1 Nanoscale image of microgels. The cut 
reveals the internal density distri-bution. dSTORM 
resolution: lateral 30nm and axial 60nm. 
